Effect of a negative energy balance induced by feed restriction on pro-inflammatory and endoplasmic reticulum stress signalling pathways in the liver and skeletal muscle of lactating sows.
High-producing sows develop typical signs of an inflammatory condition and endoplasmic reticulum (ER) stress in the liver during lactation. At present, it is unknown whether a negative energy balance (NEB) is causative for this. Therefore, an experiment with lactating sows, which were either restricted in their feed intake to 82% of their energy requirement (Group FR) or were fed to meet their energy requirement (Control), was performed and the effect on ER stress-induced unfolded protein response (UPR), nuclear factor kappa B (NF-κB), nuclear factor E2-related factor 2 (Nrf2) and NOD-like receptor P3 (NLRP3) inflammasome signalling in the liver was evaluated. Relative mRNA concentrations of several genes involved in ER stress-induced UPR, NF-κB and NLRP3 inflammasome signalling were reduced in the liver of Group FR compared to the Control group. Plasma concentrations of haptoglobin and C-reactive protein were 13% and 37%, respectively, lower in Group FR than in the Control group, but these differences were not significant. In conclusion, feed restriction in lactating sows inhibits pro-inflammatory and ER stress signalling pathways in the liver, which suggests that not the NEB per se is causative for inflammation and ER stress induction in the liver of lactating sows. Rather it is likely that ER stress during lactation is the consequence of the presence of potent pro-inflammatory and ER stress-inducing stimuli, such as cytokines, reactive oxygen species and microbial components, which enter the circulation as a result of infectious diseases that frequently occur in sows after farrowing.